Pancreatic microvascular permeability in caerulein-induced acute pancreatitis.
Microvascular permeability was studied in the isolated perfused rat pancreas using a rapid multiple indicator-dilution technique. Capillary extractions, permeability-surface area products (PS), and extravascular volumes of distribution (EVV) were determined for 22Na+, 51Cr-labeled EDTA, [57Co]-cyanocobalamin (B12), and 125I-labeled insulin at various perfusion flows. Permeability to albumin was negligible. PS for Na+ and EDTA increased with increasing flow, whereas PS for cyanocobalamin and insulin approached diffusion-limited exchange at flows greater than 3 ml.min-1.g-1. Permeability coefficients for Na+, EDTA, B12, and insulin were 36, 22, 11, and 3.48 x 10(-5) cm/s, respectively, and the permeability ratio for B12/insulin (3.16) indicated restricted diffusion to insulin. In the presence of unlabeled B12 and insulin EVV (0.15-0.19 ml/g) for EDTA, B12 and insulin approximated the interstitial volume. Caerulein-induced pancreatitis or treatment with the synthetic protease inhibitor camostate had no significant effects on permeability. In caerulein-treated rats, EVV for B12 was elevated (0.17 +/- 0.01 vs. 0.28 +/- 0.06; P less than 0.01), reflecting the interstitial edema associated with this model of pancreatitis. Permeability of the rat pancreatic microvasculature is similar to that of other fenestrated tissues, but it is 10- to 20-fold greater than that of continuous capillaries. Contrary to previous assumptions, permeability does not appear to be increased after induction of acute interstitial pancreatitis.